In Europe, the acceptance of the railways as a driving force for the development economic and ecological it is subject at the rail noise reduction, aspect important for people's health and the environment. The acceptance of the noise for the citizens, living in the vicinity of railway lines, is of vital importance in view of the increasing number of trains and consequently of the noise they produce. Therefore, measures to reduce the noise levels are essential to prevent health risks in the citizens exposed. Health effects due to prolonged exposure to environmental noise, rarely can cause directly damage to hearing (hearing loss). Many damages psychosomatic, can affect the apparatus: digestive, respiratory, visual, reproductive, skin and circulatory systems and blood. Precisely for these reasons, in recent decades the actions of assessment and reduction of noise, coming from the civil engineering infrastructure, have become of paramount importance and cannot longer be neglected. The aim of this study is the evaluation of noise emission coming from a railway yard inserted in an urban context, and the acoustic environment in the surrounding area and the possible presence of sources concomitants in the railway area. The work presented here is part of a larger project aimed at developing a 3-D numerical model of the survey area, to be used for the noise-mapping of the area in the existing situation, both for the simulation of future order, resulting after the inclusion of noise abatement systems aimed at reducing noise pollution.
INTRODUCTION
The framework law Oct. 26, 1995, n. 447, states that noise pollution is the introduction of outdoor environment noise in likely to cause:
• annoying or disturbing to rest and to human activities, • danger to human health, • deterioration of ecosystems, material goods, monuments and the indoor or outdoor environment or to interfere with the legitimate use of such environments.
Health effects due to prolonged exposure to environmental noise, rarely can cause direct hearing damage (hearing loss), they not having in most cases levels capable to cause damage to the ear [1, 9] .
Instead they are not negligible damage of type: -Psychosocial: that affecting mainly the transmission and understanding of the word, work performance and sleep; -Psychosomatic, that affecting on the digestive system, respiratory, visual, reproductive, skin and hematic circulatory system. The rules and laws force indicate the maximum sound levels that are relative to the reference times (day and night), to whom can be exposed the various receptors.
In the previous works, the authors have conducted a investigation-study on noise environment of the city of of Messina (Italy) [10, 13] . The investigation has included a preliminary classification of the territory in six acoustically homogeneous areas according to Italian regulations on the noise.
Based on the resulting acoustic zoning, 35 sites were selected for an experimental investigation; and at these sites were made measurements of the main indices for noise (Leq, L1, L10, L50, L90, L99) and traffic flow and composition.
Results indicate that: a) main roads of Messina are overloaded by traffic flow during the day and that in all sites sound levels due to road traffic exceed environmental standards by about 10 dBA; b) environmental noise exhibits a certain degree of spatial variance resulting primarily from the peculiar geomorphological structure of the town and from the transport infrastructure; c) more than 25% of residents should be highly disturbed by road traffic noise.
In this work, to deepen the results was carried investigation out over the city of Messina, which includes the area of the city concerned by rail traffic.
The first part of this work concerns the noise in urban areas affected by rail traffic, acquisition, and the information on individual sources that fall within the rail yard.
The sound sources are typically represented by mechanical systems vibrating, or by fluids in regime unsteady, capable of transmitting energy to the propagating medium (usually fluid, and sometimes solid) with which they are in contact.
Precisely for these reasons, in recent decades the actions of assessment and containment of noise coming from the civil engineering infrastructure have become of paramount importance and cannot longer be ignored [14, 23] .
Frequently in a railway infrastructure can be performed operations of ordinary and extraordinary maintenance on vehicles rolling.
The noise which affects this infrastructure comes mainly from the parking and the transit the trucks, which are considered in the study as linear sources.
The special trolleys used to clean the wagons and other equipment such as fans, vacuum cleaners and wastewater systems, given the small size, were treated as point sources.
Each individual source, is represented by different models in operation, can be sources of noise emission, measured according to UNI EN ISO 3744.
The second part of this work concerns the assessment of the acoustic environment; which represents the recognition of the usual conditions and the maximum permissible masses in a specific area. Such assessment has the aim of avoiding that the site can be characterized by conditions of noise, or levels of noise, incompatible with the use of the settlements themselves.
NORMATIVE REFERENCES IN ITALY
The first law passed by the Italian state in the area of noise is the DPCM 01/03/1991 "Limits of exposure to noise in residential areas and in the external environment."
Today is the "The "law 26/10/1995" is the noise pollution legislation, that indicating how to protect the environment inside and outside of the habitation:
• Are fixed the exposure limit values for residential areas, falling within into the zone pertaining to road and railway infrastructure; these are treated as fixed sound sources;
• For the transport services essential (railways, airports, highways, etc.) must be expected the reorganization plans at long-term in order to reduce the noise emission;
• To transport infrastructure does not apply the criterion of the differential limit expected.
-The DPCM 14/11/97 "Determination of the limits of sound sources", and the 12.11.96 DMA, "Application of the differential criteria for continuous cycle plants" and the 16/03/98 DMA "Techniques for detecting and measuring noise "(Annex C" methodology for measuring rail noise"), are the decrees of the Framework Law governing the limit values of noise in outdoor environments and methods of measuring noise.
-The DPR 11.18.98, no. 459 "Regulations for the implementation of Article 11 of Law 26 October 1995, no. 447, concerning noise pollution caused by rail traffic", regulates the field of noise pollution to 'interior of a wing of relevance of 250 meters from the railway track axis.
Outside of this range, it can use the limits of acoustic zoning indicated by DPCM 14/11/97 or the values indicated of the article 6 of DCPM 01/03/91, zones A and B specified by the DM 04.02.68, no. 1444 and exclusively industrial areas:
• For infrastructure of new construction, with the design speed of more than 200 Km/h, there is fixed a band to 250 meters for each side from the center line of the external binary. In this band must be respected the limits shown in Tab.1;
• For lines with the design speed of less than 200 Km/h, is provided a band of respect of 250 meters, on each side from the center point of the external binary.
This band is divided into two parts: A band "A" wide 100 meter, nearest to the infrastructure, and the band "B" of 150 meters, most distant from them.
The limits are set out in Tab.2; -DPR 30.03.04, no. 142 "Provisions for containment and prevention of noise pollution resulting from road traffic, in accordance with Article 11 of the Law of 26 October 1995 No. 447", indicates how to address the issues noise pollution caused to noise traffic.
• They set the limit values of noise emissions from road traffic, and defines ranges relevance.
In Tab.3 are shown the limits for both the outside and the internal of the habitations, so he possible is act on receptors on the infrastructure with (double glazing, noise barriers, etc.). 
MEASURE OF THE NOISE CLIMATE
The noise evaluation of the acoustic environment is been obtained through a monitoring activity of the noise in the areas surrounding the railway yard.
This to get the load of noise coming from sources of sound emissions of the railway station, or of potential sources contemporary, so as to be able to assess if the maximum permissible turn out to be respected or not..
From detailed site surveys, thorough exams of cartography was found within the bands of relevance, the presence of others 8 use class of the sensitive receptors, namely:
• three schools;
• two health facilities;
• a day center for people with disabilities;
• an hospital;
• a socio-recreational center The receptor is means any building (including their outdoor areas of relevance) used as a living environment, work, recreation or public, restricted natural areas, public parks and outdoor areas used for recreational and operation of the social life of the community areas building land already identified by the current general plans, directly affected by the noise from the sound sources.
They are divided into two groups:
• Receptors sensitive: ie schools, kindergartens, hospitals, nursing homes and rest, etc;
• All the others. The noise pollution to detected on a given receptor, it is evaluated by measuring the sound pressure level, represented by the change in pressure produced by the sound phenomenon than the pressure of quiet, ie the lowest pressure audible by the human ear.
The sound pressure levels can be effectively mediated over time, with an exponential laws characterized by time constants Slow, Fast or Impulse.
The reliefs of the acoustic climate were carried out through direct surveys of the areas concerned, with the use of sound level meters standardized capable of recording the sound pressure level inside the railway area and in the proximity of the receptors in a qualitatively homogeneous mode.
For the receptors falling in such concomitant areas, must be respected different limits for sound depending on the type of infrastructure, the band of the relevance, and the reference times according to the DMA 29/11/2000.
For the receptors falling in such concomitant areas, must be respected different limits for sound depending on the type of infrastructure, the band of the relevance, and the reference times according to the DMA 29/11/2000. 
Summary of results
The summary of the results of the measures in terms of the equivalent continuous noise in reference period daytime Leq,d (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) and night period Leq,n (22-6), is reported in Tab. 4 . The results show the existence of a field of the noise levels daytime, between 56.8 and 63 dBA, and between 54.4 and 60.8 dBA in the night period. Is emerged that only four values have exceeded the maximum limit fixed for the night period of 0.8 dBA.
We can therefore say, that are not present misalignments substantial compared to the input levels, of the municipal acoustic classification and of the vulnerability of the urban land. The Tab. 4 reports the weighted equivalent levels measured at the station RUM-R2-01, R2-02 and R2-03.
The infrastructure sources hypothesized as concomitants with the railway line, are:
• A road urban (D), at separated carriageway;
• Two roads Urban of neighborhood (type E);
• A local road (type F)
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• A railway line. The measurement stations for monitoring have been chosen so as to ensure the correct acquisition of the data and for characterize the sound field investigated, this in order to calibrate the model for the acoustic simulation within the bands of relevance. Account was taken of the main direction of origin of the noise, and of the presence of any obstacles and of the presence of sources concomitant noise.
The method used are been the monitoring R2: "noise measurements road of 24-48 hours with terminal semi-fixed".
The measurements were carried out in the external environment with continuous reliefs of 120 hours.
Purpose of this method is the determination of the LAeq, the time reference of the daytime period (TR=6-22) and night period (TR=6.22).
In the Fig.1 are identified the 3 major measure points inside, (R2-01, R2-02 and R2-03) of the railways station.
We note how the values in the daytime period are lower than 70 dBA, and during the night period of 60 dBA. In the Fig. 2 are shown the equivalent levels weighted.
The Fig. 3 shows the difference between the values of L10 and L90, which gives us an indication of the dynamic of the levels measured. The measures show a dynamic not very variable in both reporting periods; this is due to the presence of noise somewhat stationary during period daily and night period. In the Fig. 4 and Fig. 5 are shown the maximum and minimum levels evaluated as percentiles L99 respectively in the day and night periods.
The maximum levels are present almost always more by day, the values minimum levels instead are comparable during the two periods.
MEASUREMENTS OF RAILWAY NOISE
In the evaluation of the noise in the vicinity of a railway yard, the presence of several noise sources, must necessarily be taken into consideration.
The monitoring of the contemporary noise sources, related to rail traffic is aimed at the acquisition of extensive information for the assessment of noise emissions transit of freight and passenger trains.
In the present study, measurements were performed in the period between 18 and 19 February 2013.
In the Fig.6 are shown the characteristics of the monitoring point and related information.
The values of the measures detected in the station are shown in the card of Fig.6 and in Table 5 : Table 5 shows the summary of the results of the measures in terms Leq, of the equivalent continuous noise and sound exposure level (or for event) LAE.
• Name measure station, type of convoy, instrumentation adopted names of competent technicians, date, start and end time and total duration of the measure, sound level equivalent continuous, A-weighted sound pressure, the maximum level with fast time constants (LAFmax ), sound exposure level (or level of the individual event) LAE, photographic documentation of the source and of the context in which the measure is carried out, planimetric position of the point of measure;
• For each measure, information on the location and parameters of measure, analysis of the cumulative noise levels, percentile levels (L1, L5, L10, L50, L90, L95, L99), third of octave spectrum, table with values the equivalent level. Figure 6 . Features of the monitoring point and measures
S593

S594
5.
APPLICATION OF THE ACOUSTIC CHARACTERIZATION OF A RAILWAY STATION
All values of the measurements can be used for the creation of a 3D numerical model. Through which it is possible to calculate the acoustic impacts on individual receptors present in the study area, deriving from many noise sources, both internal ones and those eventually present in the station.
The simulation can be performed for reproducing, with the level of detail provided by the available maps, the geometry of the infrastructure, the distribution of current and future sources and their exercise patterns.
In they can be identified infrastructures that have the same geometric configuration with the study area, and can be defined the amplitudes of the respective bands of relevance. It can identified all the receptors that fall in the overlapping areas of the bands with those pertaining to railway infrastructure secondary.
These receptors must be occurred as indicated by 'App. 4 DMA 29/11/2000, for the correct definition of the regulatory limits. Where the limits imposed are exceeded, you must make the mitigation of noise with the installation of noise barriers, acoustic insulation sheds /absorbent, etc.
CONCLUSIONS
In this work we Evaluated the acoustic environment and the noise emissions in a railway yard, during operation.
Through the acquisition of information and data detailed, is possible make a project by mitigation of the sound sources, for reduce or eliminate the violations of the limits of law on the receptors exposed.
Were characterized the acoustic sources present at the station, and are been performed measurements of acoustic climate in the surrounding area the infrastructure.
With the characterization of the noise sources in the railway station, it was found a vast field of existence of noise levels between 53.2 and 89.3 dBA, where the main noise sources are attributable to transit and stationing of the ETR500 and to the diesel locomotives D145 and D245.
From the measures of the acoustic climate it was found a field of existence of noise levels between 56.8 and 63 dBA in the daytime period, and between 54.4 and 60.8 dBA in the night period.
Were found only 4 exceedances (with maximum of 0.8 dBA) of regulatory limit valid for the night period.
We can therefore say that not there have been misalignments substantial respect at the immission levels to the municipal acoustic classification, and of vulnerability of urban land.
For the infrastructure of road transport, it has emerged the existence of a field of noise levels variable from 66.0-70.1 dBA during in the daytime period, and 57.0-66.5 dBA during the night period.
The only value that is within the limits imposed by the Presidential Decree 142/2004 is been the level measured for the daily period in one of the four stations, which is result less than 70 dBA. For transport infrastructure railway the level measured during the contemporary passage of trains passengers is been of 78.3 dBA, while for freight trains of 82.8 dBA.
The average duration of the transit of passenger trains is been 25 s, and for freight trains of 46 s.
The results of the investigations carried out in this work, supplemented by the data collected by the monitoring systems, installed on the urban transport vehicles [24, 25] will be of considerable help to the acoustic simulation of the area, so as to identify possible noises and predict actions and intervention for reduce them.
